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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS DRIVING METHOD AND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device for improving the response speed of a 
liquid crystal by changing the driving method of the liquid 
crystal without the need for changing the construction 
of a TFT-LCD panel. 

SOLUTION: In this liquid crystal display device, after a 
correction data voltage is generated by simultaneously 
considering the data voltage of a current frame and the 
data voltage of a previous frame, the generated 
correction data voltage is applied to data lines. Then, a 
pixel voltage is made to be able to instantly reach a 
target voltage level by applying the correction data 
voltage to the data lines. 
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#&^y- f K^r^-SBfc ; tuiB^gii^ea-r 

&^Sc©y-F^-f y^ tufBWifl^fraiU buIH 

t, Miay-F^yRtrtyiay-y^y^^TH 
afc»cii?n, ^n^ntoiay- f ^ y&tf 



:/5 



[0 0 10] clT% lijfBr-^PiMl^-lilEgMi, M 
Bf*~^im®^V-X^5»tl^^*SliU -o© 



(7) #f»1 2 0 0 1 - 2 6 5 2 9 8 

12 

^fc HUHB7 U-A^U 3^BSS«nS«W©7 WA 

[0 0 1 1] WEr-*liil©^*liEaH4, 1MB 
r- £ BMi#V-X^ 6 tufBm e >y F ©KWft^fcS 

is t . -o©7 b-A©rawESM^ nfcHiWi#*& 
©Kf§{i^©fBiiRm«ff#P'f a 3>h d-^- 

A©M§Bm e >y F ©Pi»§ t WIB7 A ^^r'J 

tsms^s&m t , wibt- * wmm y-x^ 

Br, g , b tcftT 3 n tT y F ©PgfUff ^Sfs U HU 
§Bn e<y F © ? ^Sift© 7 U-A©m£'y F©pgffflfg^f 
£«M©7L---A©MBBmtr-y h©PBiH&£fc*#ltl/ 

[0 0 12] Sfc, MfBr-^^Ml^aiEgpa, WiB 

u — D©7WA©KiWBg#sn;rcHpy-££« 

#l/Ttti^rf57U— A^ty ; tulB7WA^*U 
©PgPfr- £ ©1 SfilRtfWRSWftll* S 3 y ^ ° - 9 - 
t ; !flKr-#fSWM#y-Xfr&§fe£ftS^ft©7 

/ ^-»ic ttiTrr « t*~ * rewm^sis t mib 

r-^PfMl-^y-X^B r, gs bicft-f 5 x If <v F 
30 ©PgHr-^^LT, 3gft©y WAOxKv F© 
ilf- 2 £ J^tu© 7 A© x tT -y F 0MM-f— $ £ 
*»6BfJE©M S B If -y F tt;l/ vZ7v 7r-7>£fl!^ 
rmililEL, Jift©7WA©PilBr-^©S , 3©e 
•y F fc«M©yL'-A©KIBy-^©S i 3©tr-y hfctt 
pjTS©iaSfc<t-pTlg2lfiEL, W9BlgiMiEi:^2ffi 

[0 0 13] i(MEOJ:^**5SWO»lSW*jt 

^•r §fc«6©*^©ffi©— o©#isfc <fc s ^a^s 

40 Miay-F^i'yfcifi^tT^M'ra 
^©y-^-fyt, wiay-F^-i'yRcfy-^^ 

S^triRJMI^Bfflt'^^i: ; y- F ^ y fc^Sfg^ 

^fB^tc#t|&-ray-F F^-t'A-gp^ ; y-^mEy 
-x^5»y-^m^f u sfi©7WA©y-^ 

*E WM© y A©r— i: L TMIEx 

-^*ffi^ffl*-rsy-^*ffaiEg^ ; tutay-^« 
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[0014] %it, Me©±$ft*58w©»2B«*ai 



^X, (a ) Wffiy- h Vte£g##*Jli&te#<& 
•fSfSPii: ; (b) B«##V-x^p>B*^*Sfe 
U ^£©7l'-A©BftfI^£WM©7U-A©B# 

( c ) £j$3 n/cMEffiiEBitfl^fc^JSI" 8f-?l 

ft£o 

[00 1 5] «MB©J:9a^8IB©*2BW*a 
jjTT £ /ci6©*?§0J!©fti©^^ ,( ^ W®^ J: s fflcS^S 

s?ij 2 nfc^$t©Bis £ ^s^sa©iKiw?s 
{Wft-rsgaBt ; (t>) r-^P§ns^v-x^&ntr 

>y h ©«»®#*3#U I5©@i£©7 b 

t; (c) £i&znrcMmwiEmminicftfo?%T~- 

[0 0 16] WCOJ:5a*aiB©a2BW*31 

^■©iew73?4«, ^mof-v^jyt, Miay- 
te ^_ h ^ ^ y * 9 -f v <fe ^ T H * ntcmw. 

B©«a&^teK:fevr, (a) 8WB^-h5^>fc^SE 

-x^B x tr-y h©B#P§W-r-^^{It-S®Pii: ; 
(c) tuia^ff$n/cB#PiiS7 : --^^-o©7WA 

aKS3#sa»fc; (d) ie^©7i/-Aii«n 

fcfy^/Hlr-^OMS B y fcT-y b tW&<DyU~ 
^■^Zn%Ty , $J\'WM7 : ~-$?>M S B y H«y b £ 

©»&*<©P§t ; (e) tufa-0©7l--A®l2 



(8) #112 0 0 1 - 2 6 5 2 9 8 

14 

ftfcr^^iitr— £©L SB (x - y) tT-y bt, 

msffl£ ©7^l -earn s n% ^J^mmr- z © 

LSB (x-y) e-vhfcs MfBISPg (d) 
IS i: 3 U TffilE 3 ft fc 7 U- r- £ S 

©B i: ; ( f ) £$2ftfciiufBffiIE3 ftfc r- # 

[0017] sfc> j^©±3a*$»8©S3iw*ai 

ft, ^ft ^'fttutay- h v-r yRxsf- zuy icm%& 

ilfclH^J^ ftfc^S(©B* ^ «r^i??S^^SS©IKI& 

S x fcT-y hOPBHT*— **a®^^ Sft©7L/- 
AOxf-v h©PiiSr-^fcWBU©7Wi.©x E'-y h 

(DmMT- ZtfrZ ffij£©M S B if -y h -y ^ T y ^ 

-^©SD©ii N y b ^J^td©7l'-is©PgpT ; -^©^ 

0 © tT >y h t {iRff^©MWfc <fc "3 1 ^ 2 MxE tuiaH 

1 WE 21 % 2 MiE %S U T«jEPf«x- 9 Z ffi Taf 5 

& ttiTJ* ft S MiaifiEPglfl-r- ^ t^JSf § r- 

[0 0 18] CCT% tufar-^lfflff^aiEBfH^ M 
13 t - ^ PSISIf # V - X & x H'-y h©PfflH7*-**3 
lib, -o© 7 U- A © P B 1Wia^{l5 ftfcPglir- ^ « 

e#brtH7j-r?.7b-^^ :: e , J t ;wia7b~A^^ 

lufBr- ? PgMf # V - X 5 §{33 ft S S£© 
A®xH'7 h©Pillir-^i;MfB7b-A^^: 1 J 

:M3ft^JKM©7 U-A© x £ >y h©PillT-^ 

[0 0 19] 

[0 0 2 0] HRt, L C DttjtSii^fcdtrS^ 
(j^ff—Y^^yt, d©y— b^-Ofc^ML/T^^ 
ft, f^«ESS*t ; 57 f -*74'Vi:«^tf. * 
fcs LCDac©y->9^>5.tf-r-^-7^V^^-p 
rHSftfcW^:mJ^Si^ft^ JE-ft^fty-h^VRtf 

^_ ^ 9 ^ y ^ ^ - y y^^ffi u rmm ft * h 

[0 0 2 1] LCDlC^X^rM^tW.m>^MMWth 
50 TttS^t^'>^- T0WLSk*r*?^y?—^3t-f 



30 



7 b' 
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V y 7? & £ ttfX Z Zt>\ £©<£9&L C v\c&f% 
S-B^^fffiBSgfiB 1 © t <9 X$>%> o 
[0 0 2 2] HI t^Lfe<t?fc, Bcja^S«©&H 

miz, T-z^jy (d. ) ^y-h^^y cs.) 
n^nv-xuffity- h*»^is?ns tftio 

t, T F T© F \y-yn&t^mW£ (V« ) fc©H 

fcasB«n**fi*+/^>#- (C.) TFTOK 

u-ynmicmmn^xv u-i?*^;^y$- 
cc« ) fc*frty„ 

[0023] Hiicfe^r, y-h9>f> (Sn) 10 

-F^MI^ffllP^nTT F T 1 0ff#—V*> (t 
urn on) 2ft3iU f-^7^>!«nfcf 
— ^HEE (Vd) tfTFT*aUT5B*Wi (B/J^r 

mmni± (v P ) tnmm± cv« ) h<Dmmm% 

mfthMMi (B l 7:i;JlKffiW^Hl^^^-^L 
jb^SjifS £5 krfSo c©f$, fi^Uffi (V,) til 

7P-2*©F t g*tft2ft&#nf£&5&^ b i fcfcv* 

tXhU^^i"W- (Cs. ) «fiiS*SfcETttPS 20 

[0 0 2 4] -73, «SttS^ttR«***^*fe«>- 

[0 0 2 5] /— VI)— #7-f h^r-F (Norma l 
ly white mode) TN (twisted N 
ema t 1 c s) LCD*We¥tfS^ H*fc:{t8&£ 

(0V) = £lA/dfcft§„ <1<1T% e J_J4»Eifl# 

? j^ssicw ft^riSiteEW* tiitms, d rasa- 

|«offilti:*^1*o 7;V^*9>y^ (full b 1 a c 
k) &MM+&1ttb0ME& 5 V £ttil& WMK 5 V 

wmx& *&t tt**5H i « < a«K: sit ifii t e 

}l]?n50?> II+t^^^VXBC (5V) = £ 

a e I -ei>oT*S5©T\ M^tEnin^nsB* 

[0 0 2 6] nilO?!/-^^-^^!^ 50 



(9) ft M 2 0 0 1 - 2 6 5 2 9 8 

16 

ZfclbKT ¥ 7tfjtmt&^%nffimteC (5 V) X5 
V??*So bfrU f ?tG©:7U-AT?a&Sn- 1#B 
©71^-At?7;V*y-l'F (V* =0V) X%>-ofct 

wtftm. t f T©^-^>^fffl©ia^(i}Ks^s 

loss* % ffix*&z<DXMih$-WyZ>z.te c ( o 

#gCD7lA-Af5 V©r-#*E (Vd) £rETtfjpLT 

feUitiit^t^nsiiittC (ov) x5V£ 

ftt), C (0V) <C (5V) x*%>%<DX-w.ihfc%Mic 

m&-Zft&MMW± (V P ) a 5 Vfc&liftVfflJWIEE 
(08*tf3. 5 V) *W£nSfcfe7;K^y*#JI 

[0 0 2 7] Sfc, ^J)7WLfMn+lfl©7 
P-i,T'7;l/^-y^^Rii^5/cfefcr-^«ffi (V 

d ) % 5 vxwMLrcM^icim^c^.m'sn^nmM 

ttC (3. 5V) x5Vt&^ eja«Afc#tt&stis 

*J± (Vp) «3.5V£5V©[S£&3o C©£?&iil 

(v P ) #BrS0«EfcSBt , r 
[0028] osd, cnfcimoftafr&WH"*"* 

fc, tt*oa*fcffliin*^*^ (B?S«JE) tfffii^Pt 

1S©7 WA©ilBtti©7 U- A©K 

^©PilMfcS'M^^^^^^^ 0 IHS^ ?lfi©7b 
-A©®*©3Bfi*ttWS0©7 U— A©B*©Mji^© 

S©3gji**#*^^*^^^o 

[0 0 2 9]-73, n-171/-A4W7'^tli 
0, O$0B*«ffi (Vp) #5VC&!>, n7l/-A 

ira^nfcfc-rs^ ^n+^^^^yxac (5V) t? 

&£©T*BfSfc{;tC (5V) x5VtSS^§*lf«^ 

?t*?n, cne x-^xm^mMMZ (v P ) asv 
[0030] ^©.t^t, ^n,fc^{c#t|&^n?>B* 

«E (V P ) tiiift©7l'-At«l&^tlS7 2 '-^«ffi 
fzttX&<, &lM<Dy\y~ A©BH«ffi (V P ) }c<fco 

[0 0 3 1] 02}i^©JS8Sl7aST*Wftl*nS»#© 
[0 0 3 2] 02}c^LfcJ;'5»c, ^*{iJXM©7W 

a©b*«e (Vp) *aMwrftaa8aHtE--(v.) 

fcKSfSf-^Wffi (Vd) *S7b-A^i:fc03ijp 
(Vp) Hiftk:«8Hl/?fcJ:5fcWW07W-i*©raW 
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[0 0 3 3] 03tt£0<fc5ftfl£*®ffli&#ffifc«J:3i 

C0034] m3ic*Lrc&5ic umtmcmmhfc 

tie 



(10) #K 2001-265298 

18 

*tuti*&o tow, «iE*%^n^ss« 

[0 0 3 8] i-XT, 3jc56W©IUi«iJfcJ:S-r-^«E© 



[0 0 3 9] m4lZW.n* 



[0 0 4 0] B4fc4o^T, SBttaffllR*E"t?fe t) , 
JiltSfflaRWBEVeoSI** (e (V) ) 



[0 0 3 5] #^©*KWtk 3Egfi©7b-A©ia« 
M# (Sn) *«M07 U-A©BflMt # (Sn ) tit 10 
t&LXlKVZo&MiEim (S„ ') *4J«Lfc«fc, a 

m^ntcmmm (s» ') *«a*fcHW*o ^ 

T% 0flMl# (Sn) ttr-fPiTWft&STf***^^ 

[0 0 3 6] S-fs SIft©7 L"-A©B^I# _(Pi91fe 

— T*»tUiHltE*fTfrft''\> 
[0 0 3 7] *fc* Ift07U-i©ilf^ 

CC^ Co= eJ- A/dT'^So 
[0 0 4 4] 04^5, e (V) /eltt«fl«S2-e 

[0 0 4 5] 
[&2] 

E (V) /i 1=1/3 (2V+D 



20 



[0 0 4 1] 04tt^m e (V)/e±^fi^: 
f|, oSDe |/e'±*3fc«SU V«h f:V» 
£4 IV, 4V£IK/£bfco CCTf^ Vth fcV- fctt 

ft) fcKSf 4ffiWiE*^"i"o 
[0 0 4 2] Xh 

cwtn ems 'xhM^/^r^' t-rs) 

^?&JI^/V>£yx©¥*§11 <C s t > fcHH-e&Si 



U LCD 



[0 0 4 3] 

[Si] 



* [0 0 4 6] LCDOg^^^^C (V) ttftH 
^-V^^^XiXF 2 V X t <DMfX 

30 &5©T\ LCDO^rf^^SC (V) IMA 
1 Rtf 2 6 3 T'^-f C T? * 3 o 

[0 0 4 7] 
[S3] 

C <V> =C,+ C ll = e (V) A/d'45/3C„=l/3 (2V+D C.+ 5/ 
3C„=2/3 (V+3) C„ ^ 

C (Vf) iigt£»7WA (n7Wi) ©^IS©B 

(Vf) xzii^t^^^y^y^^o 

' [ 0 0 5 1 ] 83 3 RtfftS 4 6 *<0«55 5 

40 So 

[0 0 5 2] 

5] 



[0 0 4 8] B*tw*n^ns*^ffiQf4«#*^® 

[0 0 4 9] 
[»4] 

Q = C (V,.,) V„=C (V f ) V, 

[0 0 5 0] CCX\ V.ttSft©7U-i*tfllftl*tl 



Sf- £HJ± (Sfe 



[0 0 5 3] 6£oT, J 
[0 0 5 4] 

BSC 6] , . 

v -3 + V9 + 4F.(F^+3) 
»V = 2 



50 



[0 0 5 5] tSlB©SS6^6B^Wfc^ ; 5<fc^ c , S 

^©B**ff Vf «ilfe«7 l^-AfcBJ*n«nfcr-* 
WEE (V.) fcaM©7Wi»fcfflin£tife®KWE 

(Vrl ) tfci-pT^to&tl^o 

[0 0 5 6] —73, n 7 Is— At?B**JE^@®*ff 
( V, ) (cfijjg-r?. <fe 9 SfcfelcEflto^ n^r-^ 



(11) 



19 

[0 0 5 7] 
HR7] 

(V...+ 3) V,' = (V„+3) V n 

[0 0 5 8]t£oT, V„ ' &&(DW&8X^?Ct& 

x%% a 

[0 0 5 9] 
GR8] 



10 



20 



[0 0 6 0] c(D£?\c @ie©7L'-A©&H 

EE (V») fcJKW©7L'— A©WWIffi (Vn- ) 
ltLTt<}SB»38fc«fc93fcft£nS7*-**EE (V 

. ') #EMpfn&\ Bmt?z>mmmi±v»fct<:mm 

tzz.ttfxz&o 

[0 0 6 1] KJffiaS8ttH4fc:^bfcBI&tf^<o^ 
©«*{S5£fr 6 ?> , HRWa LCD XI 

[0 0 6 2] 
[S&9] 



[0 0 6 3] cCt HRf ttLCD©Wttte*-3"Ci* 

f = 0£&9, V.tfVn £D <fc«3^V^-&fc f BO 
<feD*t<, V«^Vn-i *D>Jv£V>*£fc f liO 

[0 0 6 5] *aw©*«Pte**7 t -^«E© 

[0 0 6 6] HStt+aWteiSf-^MEBttiDStt* 

[0 0 6 7] 05 le^L-fcJ; 5 fc, *%Hi5©^ 1 

m±v« ' toipct, b**j± (Vp) ^-r<*s^«ffi 

«ee (Sffctt*&i=fif«ffi) *MiEi<ftrcT-$nm 
t b x Win b r fg i 7 a T»f <* a w;v t si 

Bfi*3tfw s c &x * s » 

[0 0 6 8] C©B#> MIES nfcr-**E «*«) 

ttww© 7 A©ja**j±fc <fc tb^s ns IKflWr 

«Wfij©7l>-A©li»*ffi^^^#«b-rW» 50 



raiOOl-2 6 5 2 9 8 
20 

(Q) £1C£*), il7!^it^tt 

^BWtffiwywcSBtt"* «fc 5 t-rso 

[0 06 9] 06 a*f8fP5©lg l HBEWc <fc o T r- * 
[0 0 7 0] — ^ 2*StWettiWtffi* 

D^Mft>*IIESft;fcftEEV. '£B**EE£LTEP;&P 
telSftflDJSBRJ H©^ 1 / 2 WWTftt^W^BWi J: 

»j/h*<as^, j enw«ttB*Mi«feOiasK:ao (o 

vercompensateK W^iSi^Bfi 

[0 0 7 1] 3Wc, *^W©flfiSWc<fcSSiS>S*Sg 

[0 0 7 2] 08tt*^©^MfiJfc<fc^^H*^S« 
BIT? » So H 8 fc^; L fc^fSBH <DMMM J: S ?fi 



[0 0 7 3] 08&OFLfc<fc9fc> #3§EPi©§®fi#iJl<:<fc 



E/^;H 0 0, y-F 
F5>f/<-2 0 0, r-# F9^-3 0 ORtfr-* 
PiWfi^aiEgP 4 0 0 ^:$t?o 
[0 0 7 4] ^HS^B^rt' 1 0 OlcfcJu y— 

s 2 > Ss, s.) jw&asn-tfct), *ies nfcr 
d.) »i?ntv^„ y-h-^-r y&xs-f-z 

Rtfy-X«»WM8*n»Wilb9y^x* l i 0 
i:, li^h^v^X^i l o©FW>ti£l^<i 

- (Cst ) fcfc^rty,, 

[0 0 7 5] 7 1 — h F^-fVS— 2 0 Otty— hv^^^ 

iw«nfcy-b9'f vty- b*ffi»s«ns tft 

[0 0 7 6] T-^PgW{l^MlE§M 0 Ottr-^PiaB 

*pm«^fc**«i't*iiE*nfc7*-*iiWi^ (g 

„ ') ^ftiTTTSo u©Bf, PW«i#*liE*a:X3»>K 
7n-y (s t and-a 1 one) h t LT# 

—McM&znzct&xzZo 

[0 0 7 7] r— ^ F^-r/^-3 OOit -r-^PiUfe 



xESP4 0 0^B^{f^nfc«iE?tifc»ifflla^ (G 



(12) 



21 

[0 0 7 8] H9tt*^©S01Wfc±*^-*»IWi 
m§It%V> 4 0 0 7*n -y ^H7-a5So 

[0 0 7 9] 0 9 fc^L *%W0HfifiWlfc«t 
§r-^PtMf^lfjEg|5 4 0 0&&jftft4 10, 71/- 
^•tij 4 2 0, 3yfn-7-4 3 0, r— ^Pglfflll 

4 4 0 4 5 0 

[0 0 8 0] £j«&4 1 0tir-_*l8W##V-*fr& 
fSji^tl^PilBff^ (G») £r§fibT, T-^PfMl 
lEgfU 0 OftMUiSMcr-^X h V-A© 

2 4 tf-y 5MH zOjaSSfcUffibT^ 

fi« ft, r- * pssm ^MiEgp 400 ©«gis©ms 

JSKff 5 OMh zM^t'SSiWt ^r$g§4 1 0 

i*2 4 tr-y hcDiiiiif^^rffl-r^-a-tJ^T 4 8 e-y h 

OPiMf^ (G.) ic^figLT71/-A^*'J 4 2 0ic 
[0 0 8 1] 4 0(i3Vhn-7-4 3 

0 cDffijfP »<: * -a rms© 7 k ^ £fs# S ft T ^ S WW 



^7 



(G.) ^BuiapJT/g©TFL-X{c:e#-r^o r-* 
P0^E«» 4 4.0 W^*tl*aft07U' 

~h<Dmm\m (g.) wiz-a^'J 4 2o*»6ia 

77£ft§KM©7l^-A©Pgl)S{f^' (G.-i ) fc^^fe 
U ^£©7WA©lfiSM^tWM©7WA©l 
If^^iLTfilE^ftfcPlflff^G.' £r£j£f 



t7W 



10 



[0 0 8 2] #S£f§4 5 Oli, T—$ffiW\aw- 
4 03b->6W7J?tiS 4 8 if -y h©*iIE£ftfcT— *PI^ 

m# (g. ') *^silt2 4tf<y htDffim-znrcmm 

\m (Gn* ) fctti/TrSo 
[0 0 8 3] *SH8©SE»WTftt^ 

* p >y ^7 £ tISf 3 fer- # PiMf 
fctf, r- * Pt#m# fc PfflBt"* * p ■? * 

-Ay^U 4 2 0£7^^X«^n-yy 

[0 0 8 4] *^©slfflM^J;Sr-^P 
|§4 4 0 fcL"Oi, 5fet^Wbfc»S9* 

[0 0 8 5] tfc, ;l/-y^T-y7-r-7;V (Look- 
up table) W)Sl/TR0M (read o n 1 
y memory) fc«#Lfc«k:7*-feXLTPBWIfe 

[0 0 8 6] HBSWU *Et-£«E (V/) ti*fcW 
M©7l'-A©7 i -*«ffi (V„-. ) fcIS©7WA 



20 



30 



40 
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£ ©<fc 9 -y ^7 >y 7r-7;V^:«i^ i rnii 1 M^fflJ 

[0 0 8 7] *^W©*M0IJfc i^Tf-^fff 

&£>f\ 7^P?W7?«;ft«± I C (Integra 
ted c i r c u i t) *JB^SCi:K:J:oTj|fi*"r 
SCfctf^S^ r^/l^ST'&W&ftSPfil© 

4 f@©PgH W/P© 9 ^©— SI$&fi^©P§IBft^-77«& 

[0 0 8 8] -77, ItWRO^^IB^fcftfctt*©* 
5ft hv>"7— v'a y (truncation)© 
tf»A2ftH3 0 1 V*»& 4 voim-e 

-T7t^P§W«3 0{@@gfciS£'ftt,> < fc9k:ft3o ^ 
T, ®±fi£: 1 VfrS 4 Vic|g< U afg±5IIE£ftfc 
*E (V, ') «<4V*iBf«^fctt^"CO«iE«E* 

4 v fc h 9 y h t > narewR«!>w**i* wct^ 

[0 0 8 9] a 1 0 5id©<j;9fc h^yv-^^a 

jb^A« ft? > c*5l0i5©*M'Jt <fc S ;V -y ^ 7 >y 7r-7 

[0 0 9 0] «±7?a*^©*MW^o^Tf50J!b/c 
^, *ISH^«MIB^»iJ}c©^PSE^ ftS fe ©^-«* 

<, ^©^©^m^M^^^^ti-efeSo 

[0 0 9 1] «*ftf, *5BBO*StWettH8fc«V^T 

JgSj^jIffl ^ ft 5 c i: ^ t S o 
[0 0 9 2] <!©«-&, H8T?«Wl/fcr-* 



50 



[0 0 9 3] W±T*RJP§l/fc<fc5fc, *^fc*ft«, 

SM-ets.fcSfc-rSo fct, tft lcdo/^ 

[0 0 9 4] 01 1 fcfc^SfflaofflOSEStWfc**?**-* 
[0 0 9 5] HI 1 fc^LfcfcdtC *HB^©*tflMfc 



23 



0<t> 3VhO-7 w (control ler) 470 
fc, T-^PglSff-^^i§4 8 0 r-^PSP 
|H#V— XfrS r ( r e d) ^ g (green) 
(blue) (DZnZMcttt&nVv b<VWMa^% 

znmwm^te^ (3x n ) \zvyx*&z>o ccr\ 

^^ar-^pg|fi'ft^y-X^& (3Xn) t-yh© 
|«iR»#aWfcT-*llWM#g&®4 8 OtcEPto^ 

ft #©*«jb^fc awns £ ? fc-r s c t feT?* 

to 0 9 6] 01 UCfeV^W/O^'J 4 6 0B 

tv-^BSSsnsr, g, bfcWranHTvhW 

^^©^©mlf'y h©&£A2jU Z.tl%r, 
g, bfc»*&r«3fSOTHUXt»&U — 3©7b 
-A03Bi»fcr-^liiK3#iEl«R4 8 Ofctftfrt" 

So OSO, 4 6 0ttSftO7U-A© 

[0 0 9 7] r-*H»HS#£&«4 8 Oli, r-*Ri 

t>n-ffc^^X«n*3SfiE©7b-i» CG.) © (n 
-m) Jitm©fe»fcg£Sft<SSfc©7l / -- 
A (G.) ©m^ht, 7U-A^U 4 6 0ia? 

■CJBS*tifcWIC07l^-i* (G-. ) ©mif^hi:* 

bTttmsttfcitim* cg. ') *£#r*o 

[0 0 9 8] WE©WS*H1 2^#^LT«P>fcl¥i 

[0 0 9 9] Hi 2 Ji*5S0;1©fl l^SSWc.fcSr— ^ 

«ffi«ma®ttffft«s«ifcWW^^HT***o hi 2 

^_^pg^f^ay^X^&r-^«l±lfiEBI54 0 0 k. 

[oioo] T~^nsMSMA o or*^M*ns 8 h 

7l/-A©e>y h) imiE£> v l!t>ri%i^v hT?&o 
X, /U^X^nTr-^PgMf^^8S4 8 OicATJ 

mofti&fcT^-*iiiwi^«»«4 8 0fcX**tu ra 

[0 10 1] CCX\ 4 6 0«I1S©7 

[0 10 2] r-^PtPll#^^4 8 0 
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i;@|ft©7l'— A£©6 lf>y b© rPgfflKf-^&^Lfc 
lEStlfc 6 tf >y KOHW^fc L S B t$Sia©7 U 

-A©2 if -y h©pgWM^i:*Jebr, «R4liE*nft; 
8^yh©PgMf^ (G„ ') fcffltfrs. 

[0103] rasfc, r-#pnws^eis!84 8 ob> 

8 If -y h © g Pgliff-^ > 8tf-y h© bailiff #ttui3 
r J|fMi5 Wain: 6 If y h ©«M© 7 U- A t SIS© 

10 yu-i^ommsmi^Mhrc 8 tr <y h©«iE£ftfc 

[0 10 4] d£lT% 71^-2^*11 4 6 0MS#2tl 
8r, g, b®6l^h©»«®*ttR£*ttfc?'Kl<' 
Xfc**«S?M. aiftt-0©7WA^ 

tiJ 4 6 0^fflV>Tr, g, bn&mtzTVuxmm 

*m7£?%tt*i&%'?%ZttfX*%, r, g, b^ffi 
^S3007Wi^ ; e , it*-"3©7WW ; t 1 J^ 

20 5 rs.%mm «fc 5 krw-tsc fctf-e**. 

[0 10 5] Hi 2*#JBl/fcJttW*»&. r-*ISWfe 

#v-xfr£ 8 tf -y hoiEWWtfAfrSti**-. 

©7b-i^^U©SXGA (1280X1024) © 
»&fctt8e-yh©r, g^ bP§Mf^«^b^^n 

*38flB©SeiW!fc**7 4 6 0li6 if -y F 
©PeMf^^^il^t-tiS^^©^*^^^^^ 

v ^ * V ^ffiffl "T « c fc T» * * 2: v > ^ fim«« * 

to 1 0 6] XWA^^'J 4 6 0M§#£tl 

SPgMI#©tr >y h©^^^^^!*^, yis-kttV 

[0 1 0 7] WR HI 3««Hl/T*38WOffi2«« 
Pfc<t5r-^*ffi : iiiE^©»{t*^'rSo Hi 3 ii 
*|g0j5©® 2 fc <fc S r-^«ffiffiiEgP©i]f / F«:« 

,j j, ^ pglffiil^^^H a L C D / ;V ©^Mx P§ 
H#^©e-y h«, Rt>W«©SHfcj;or^©ffiffl 

^ pilaff ^^f§ t %Mf£? %*^)(DmcZi\t. 

[o i o 8] as^ttWE^u-^^ty* 
r , g, b©=&pgian€^jSbry-FJ:7-(' 

iSK*iBU:tr**Jii:*i J, efr*o 

50 [0 109] OS!), mWff^*«fc 7^^*'J 



30 



40 
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{PISH g ©Pf Wl*^ 2 * * U 
l^UfrkU-FLT, r-*tf 

[0 1 10] Hi 3icm, r-^«J±aiEaM 0 0 

»!g i nmmic & a ?— ^nrnmu aqoh ^vm®. 
lEgM o ottx*«n*iwws^o^'j' h»fcj±^rw 

D> $ l^afcWfcttKWSftSo *2HSSWIK:J:S7*- 
^WffiliiEglS 4 0 0 ©ISfPBIiCF©* o 
[0 111] r— ^PIWBiEV— Xfr5> r, g, bfcft 

■r* 8 e >y h ©unit g# £ ns £ , se^or 
pgfili^© 5 -5 ©Tffi e -v h -e* a 3 e h «*tms n 

SI D ©K£©7 WA© 5 if >y h Br-£PfMf ^« 
f§4 3 0 i^L—A^U 4 1 0 £(cA7J2tl&o 
[0 112] 7U— A^U 4 1 OfcATJ^tlS^fi© 
7 U-A© 5 e »y b © r P§imt HlMM<D7 F 
^nT*07Wifc(ti*«^ Wtu©7WA©5 

If-y h© rPg^f^T-^Pilifi^^ 4 3 ofcW 
Kft5 0 *3"r5i:, r ? -^PSMf^»S§4 3 0B 
gtft©7l^-A (G.) <D5\Zyh0TimMH£&M 

Oyis-l^ (G„-! ) © 5 If -y b © r Pgpfa^" t ^Sfe 

PtDSfi#©M(ci:l:Wr§lfIE*tifcPiPfI# (G. ) 

mm\m cg. ') b, wEsn/tsif-y FfcWEsn 

[0 113] ^Lt, 8lf>y h©GPfl3^#{i^Hv-r 
y£S-3t2Hy h^W^XS^ SID ©6 If <y h© 

m mm cob?*-* mrassifca 4 3 o 1 7 u 

-Ay^U 4 1 OfctX^W. 7WAy< 
tij 4 1 0!i> St©7Wi,©6e < ^ h©gPgiSla^ 

*jffl£©7Kl'>Uc<8&U WM©7U— A (Gh ) 
C0 6e-y h©gPglBfI^- ; S:Wy t ]f?>o ffioT, r-^PS 
MWfftSS 4 3 0 BSffifttfttM©? U-A© 6 £ -v 

hCgPtPB^fflv^TlfiEStiftlWI^^ (G. ') 
*tH;*rr*o c©l& ME* ftfc g PfMfl^ (G. ') 

b, «E?nfc6 e»y b fcacE^nrvftv 2 h t 

tf^fe-S&ftfc 8 e >y h 7?&5o 
[0 114] gttt, 8 if -y h©blilWS#lijftR^ 
yfc»oT 3 e-y FfcW^XSru 51 D © 5 if -y b © 
BMft5 (Gn) tt7 , -*imfc#«fHB4 3 0fc7V 
-A^U 4 1 0£fcA7j£tl&o CCf, 7WA^ 
*U 4 1 0B, Ift©7 5 If 'V h O g ilif 
^^©TF WUcl£#U WI6©7U'— A (G»-i ) 



©5 tf-y h©g 
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20 



30 



MI4§$&88 4 3 0 HssfifttfWtt©7 WA© 5 e>y 

h©gPfp{f^fflv^r«iE^n/cP§aafi# (Gn ') 
mtitZo cm, MJE-ztitcgmmm (g. ') 

B, SIE$tlfc5e-yFt«iE^n-rv^^3lf>y hi! 

^-a-tJ-S & ttfc 8 e -y h Tf* S o 
[0 115] flWBt*^^ 8lfyh©r, g, bPtlffl 
^©•5^t?/W/^X^naif >y hBL S B^5>^*a 

na 7 u- a >f * y ©sisoM t r- ^ PtiSM^s 



40 



[0 1 16] *HB^cDHSfifiJ}c<fcar-^PiMl^ 
g§4 30m flcfcPflbfcRS 9 *SWtf 
gS^SgSBfiCrffiffl-rSci:*^*, ;l/-y^T'y77- 

mi ^^aiE-r 5 C fe t? * a o 

[0 117] SPSfc, ffIET-*«J± (Vn') 
tu©7V— A©r— 2*£ (Vri ) tS,S©7lx-A 

c © «t 9 -y * r v ?t- f^m^rmmn^M 

[0 118] CC7\ 01 2 fc0 1 3?r##fcb/ci^W 
& , B^© cfc 9 fttih^WW^Zo 
[0 119] WxB\ LCD/WSXGA (12 8 
0X 1 0 2 4) »1?&!A 8 if -y h©PgMs^Mn? 

[0 12 0] C©*^, «07WWt'JB^3 

0Mb D , * PISMS^iftSS B 3 y h p 

oor, g, blf^-b^MSI^a^-a-fcBS 1 2Kb 
X6ft -j'Pvi'SD- 3©r, g, btf^A« 

a-rs«^ictt 5 1 2 k b x 3ffl©y<-eu ^M-^ 

CO 1 2 1] WfflK^^ll -^P>y^S»3 2 Iff 

r-^Pf Pfe^ffiiEaR 4 0 0 B 4 

8l: *7 hODA7J#^ ; S§^a«fe9»C*a*% /t'JO^ 
X-9-^XBffl^ X4, X8, XI 6, X3 2^iffc* 
-DtV3©-e, 1 61f-y h7^F (w 1 de) ^^U* 
30foT4 8 If -y b-'^X^S^'fSo 
CO 1 2 2] L^L, nlf<y hKH 

{I-^©9^L S i (i = K 2, --\ n - D 

©if -y F ^WiE'tirf fc^ 0 ©gp#©&;&Pji!SSlE"t~2> ^ 

tfc<tD, 7i— A^^ev tT-zmmm%mm®t<D 

CO 1 2 3] n = 8t'^D, i 8<2T»*S« 

^ MSBs (Most Significant Bi 
50 t s) 6^©***KEU SD©20©LSBsB«IE 



(15) 



27 



Ua<TfeWOO^ 1 2 8 OX 1 0 

2 4 X 3 x 6 H'-y h (b i t s) = 2 2 . 5Mb©^M 

(3 > x-^ Ki8€#^HS§}i 8 If y h PS 
Hf-^^t'J (5 12Kb) ©ftfr D 6 If y b £ 
ffl^SCt^tS©^ 2 4Kb (lk°^-fe;V/^n 

, 6X24Kb (2b°^-tz^/^P>y 

So 

[0 12 4] -73> *3SHOI8IWi#o*liEfcfeV'»T» 

iEe-y bt&Hrn&f &©«> mmmmmmcA<Dmm 10 

b»tt, IftiSfi^S^tAOSfcPiW^^BtHStia 

[0 12 5] f UT, r, g, bfelc^L/TACBii* 
©»J8£tf gft S © T% RSfioPtmS^fc W U tttGE 
if<y b$(©#Pg£Sfct"5©;W$b(/\> oStK A© 

T% ffilE^y biS( ( i ) Bg^r ^ bOJfifcftSOtfff 

[0 1 2 6] W±TfttWbfcJ:5tex *«WOfB©fE» 20 
MfCfctUf, n If -y b©PgS§ff^©9^m (m<n) If 



T, TFT LCD<D/ i i*)l<<DMm : %M%-2>xi^&<W. 
[0 1Z73Sfe, *5gB^©{tt©^WJfc<fcn«\ nlf 



•v b 
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[0 12 8] tt±T?8tfPlL;fc«fc9l«:. KA<D££3£$ 
ft±£#£fcfe©BiHi^lflE0i&3:B9£Bi lfcfc 

[0 12 9] Wfc, MIHiBii##lflE®!iS©gffi^li1M 

[0 13 0] LfrL, ®m£8\Zvb>n"-%4\Zv b 

[0 131] 208 (1 101000 0) tru-w^n* 
(Gn ) frB 1 9 2 (1 1 0 0 0 0 0 0) 
;V (G„) fc£{trSB& D C CaiEffl 16 8 (10 1 
0 1 0 0 0) W/b (G» ' ) ZttXliUlbX 

7> y ^— -7;l/©ctJt}i i 6 8 t^oBteA&ZtftX 
ffftlr\ cn*< D±tfT 17 6 (10 110 

0 0 0) SfcfcK DTifTl 60 (1010000 0) 
*ftfc»)li:A#r*o tBg-TSLSBlf-yb© 

pa t» a s & P4« t * d #s o 

[0 13 2] 
Si] 
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[0133] c<DmsiiMiEt) %/ pL-f'oM''-kicnt)n^ 



$ [0 13 4] 

[it 2] 
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2 
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4 
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16 


16 


16 


16 


16 
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0 


_n_ 
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2 
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[0 13 5] % 2 0ffiltt$®99 TffcSo 
[0 13 6] MfB©0»J©<fc5fc, 2 0 8 ?V~W;l>fr 
5 1 9 2 5n^l^Pfcgfc*f*B?fc*8lEfifc LT 1 7 

■^O/frB 1 9 2 Is^McmtfZ^^ SA© 

[0 13 7] l/^Lftj^B, 4l£>y b©*£:liIEf 3*§ 
^tii 2 0 7 (110011 11) ©M SB 4 If y Hi 50 



1 9 2 ( 1 1 0 0 0 0 0 0) ©MS B 4 Tf <y b£RJ— X 

S [0 13 8] WfcU »B«©*&^ 2 0 8 9V-\tfr 
<Dn&<D3-~y*~- AftBfflT?^otfc^fcfi2 0 9 
2 0 7 ^U- if ©KPfe^ < <fc 9 t 

ftD^ 208i:207 ^W©PB«©Stt 1 S^a!€&^ 
^««^nseffi(iAtft^ffl§©t\ tVX7*W 

[0 13 9] «±1fKWl/fcJ:5h:, «S©J£«F5iS* 



(16) 
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[0140] j-xf, Mia«?fkx^-£D?i4%fgs-rs 

[0 l 4 l] 01 4fi*^<DSfcflfi<DHM0iJ{c<J;^-r 

[0142] ii 4*mm?%t* jfmmj&vnnm 

[0 14 3] -a-j3cf§4 1 0^5iffi?ftSlft®7W 
AcOPfHr-^MS B 4 £<y K G. [0 : 3] £&M 
(D7 U—L,<DMM-t-$M S B 4 If v h , Gn [ 0 : 
3] £}c£o-OW^7-y7ir-:/;l' (LUT) 
Shfctff, a, b«*fii£n, ifOBB 4 6 4 fcjg«S 

[0 14 4] 6 4tt, -&j£i§4 1 0*^&SftO 

7lx-^©KPr-^L S B 4\f-y hG. [4 : 7] 
fc, 4 2 0i^£(i©7b-A©Wf 

-^LSB4^7hGn [4 : 7] fcOSI^*^ 

IE3ttfc?U-7*-*G. ' [0:7] £#*&4 5 0 

[0 14 5] #HH8 4 5 Ot5f«?tlfc4 8(£-y h©fl 
HflE^n/c^Wx-^ar-^^ij^nT, 2 4Jf 
<y htDlflE^nfc^b-x-^ (G„ ') %f-$ 

-c/v- as 3 0 oictts^j-rSo 

[0 14 6] J^^tt^W^flffiflJfc^TKWLfc 
[0 14 7] 0IJ?U£, *^BJ©H»J©08lC^V^T{i 



10 



20 



30 



©ffi©77 P ^TjST^S&f SiSiHS^SBfcfe*^ 
[0 14 8] WT, «ME*^KBO<fiO*JWIteJ:^tfi 40 

[0149] $t\ (jyi^-Wx tr-v F-e&sfc 

tS};, riOMS B y tr-y ha^v— jiytyvfr- 

~--/7b*-ffit^Tl#7FL, 5i»3©z x-v) tT* 
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[0 15 0] JXT, x = 8, y = 4-efe^^©«^if 

[0 15 1] [A] .«A*iB*fc^gt>;*:tr^2"<EMg 
S-iffe*. «^tf, [2 0 7] 4= [2 0 6] 4= [2 0 
5] 4= ...= [193] 4= [192] 4=192©<h*5 

[0 15 2] [A] .ttAOLSBnlf-fh* 

±X OXmfchfcmx&Zo Bttte. [A] (i A ©MS 

. [A] »{iA©MS Bmlf y K LSBnf-yf^T 

0 t'lft wdiT*a& 5 o wiEffl y U- )\> v * 7 v 77- 

•7}Vte&%-*vVy7Zf (G», Gn-, ) fcfSfc, * 
[0 15 3] 

[»10] 

G^=/0G.UG„],)+<»([G.l.CG lM ].)xjEJ-iaG.l 4 ,[e«t)x' [f ' J 



16 



16 



[0 1 5 4] CCX\ [Gn] 4«Gn©L S B 4 t£^ h 
*£T0T?»fcl/fc«, [G n -. ] -HGh ©LSB4 
e»y F^TOTWcbfdil, 4 [G.] SG.WMSB 
4Hyh*4T0T?llfcLfc«[, atbii^TlE©S$ 

[0 15 5] OfcJtflfc?, 2V-;W^7>y 

^T-^VWCfcfc^yUV^ oSD [f ( [Gn] 4, 

[Gn-i ] 4) ] ££$>lcm2m (a ( [G„] 
4' [Gn-, ] 4) x< [Gn] /l 6) fc£3« C-b 

( [Gn] 4- [Gn-1 ] 4) X, [Gn] /l 6) ©MS 

^MUTjKMfcxv*- (Quantization e 
r r o r) ^KBfC fc««Tf**o 
[0 1 5 6] MIHSSl Ofcfc^Tf , a, bfctS#W 

[0 1 5 7] OS!), f ( [G»] 4, [Gn-, ] 4) =G 

„ ' ( [Gn] 4, [Gn-1 ] 4) 3 ( [Gn] 4, 

[Gn ] 4) = G. ' ( [Gn] 4+16, [Gn-, ] 4) 
-Gn ' ( [Gn] 4, [Gn-i ] 4) X»& *) , b ( [Gn] 
4, [Gn-, ] 4) = Gn ' ( [Gn] 4, [Gn-1 ] 4) ~G 
„ ' ( [Gn] 4, [Gn-, ] 4 + 16) X&%o 

[0 15 8]$oT, f, a, b©««ei©M«*S* 

[0 15 9] 
K3] 







-1 


G4 


SO 






140 


186 


144 


160 


158 



[0 16 0] iX.il [Gn] 4=12 8, [Gn-, ] 4 = 

6 4tttltf, f ( [C] 4, [Gn-, ] 4) = 1 4 0, 



50 



a ( [G»] 4, [Gn-, ] 4) = 1 6 0- 1 4 0=2 0, 
b ( [Gn] 4, [G.-, ] O = 1 4 0- 1 3 6= 4^ 



31 



©i6xi GKm^m^M^m^^^ui^^xo 

[0161] $Jx.ii\ MfEffitf G. = 144, Gn-, = 8 

o -efcss&fcss i o ioTjfi<ecrs t-rnar, g 

„ '=140+20*16/16-4*16/16=1 

5 6 ^WLTfcfcfiTffcS 1 5 8 fcttMtffHS 

fflWSi'Scfct.fc-p-r i 6x i 6 KHofio^gtf* io 

[0 16 2] EE, «^tl«^?3»S 
[G.] « = [G„-i ] (C^P'^tW. G 

„ ' = Gn*^e^t < 3 t 5n*ttnifa&*^^cii)f = [g 
a^ntfasaw «he»sioic*^tg.=Gh x 

&ftfc£, a-b=l 6JcftoTttUii>TG. '=G.©* 
[0 16 3] ^8-<X!)fl**tfTl(IHfcS 1 OiC 

<fe -3 ti * MiE* tifc 9 Wr- 9 *9fflt& o 20 

[0164] m«\ wmokht^* (c, ) m 

6 Pill * § tut Bit 3 ©«£ffl y U-^ >v 

[0 1 6 5] f ( [Gn] ^ [Grl ] 4) = f 

( [136] u [7 2]-) T'feSOtf (12 8, 6 

4) = 1 4 Of-feD, a ( [G»] 4, [Gn-l ] 4) = 1 

6 0— 1 4 0=2 Ot'feD, b ( [Gn] 30 
[G„-, ] 4) = 1 4 0- 1 3 6 = 4f^» 
[0 16 6] Lfcif-oX, tflfBSSl OKCftmt 
St, G„ ' = 140+20* (136-12 8) / l 
6-4* (7 2-6 4) /l 6 = 1 4 8T?fe£o 

[0 16 7] £/c, ;Wy^7'^f-^Hci#*nS 
ti'-y h^M&ffcto©ffi©73?*i:GT«, TfB©$(S 
1 lWT7*W^^y (break down) 

[0 16 8] 

11] 40 

[0 16 9] CCX\ f ' = f ( [Gn] 4, 

[Gn-. ] 4) - [Gn] 4, [Gn] 4 « G . © L S B 4 If 

>y b^TOTWcLfcffi, [Gh ] 4iiG,-. OLS 
B4l£')'h%iT0t'Ifcbfef> 4 [Gn] ttG.©M 
S B 4 tT y h 0 tlft l/cffi, a i: b B^TiEO 
mWLX$>%o 

[0170] ^m?B, mersi 1 tc «t o raws n 
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[0171] JWiGoHSiT-* (Gn-. ) #7 

2PfiaU^;l/T?$>0, HftcDPflS-r-^ (G.) *M3 
BBWU'We***^ MfBS3©ttEffl^V-;W 

r% cn^fiif^ais^auTHi 2 cfc*i/fc<fc5tc 

[0 1 7 2] OSD, f ' = f ( [Gn] 4, 

[Gn-. ] 4) - [Gn] < = f ( [ 1 3 63 4, [7 
2] 4) - 1 2 8= f (12 8, 6 4) -128=14 
0-128=1 2t?3&D, a" ( [G»] 4, 

[Gn-. ] 4) = 3 ' ( [Gn] 4, [Gn-, ] 4) +2^= 

4+ 1 6 = 2 0, b ( [Gn] 4, [Gh ] 4) =4t$ 

-So 

[0173] LfctfoT, taaessi ltcnsftx-r 

St, Gn ' = 128+12 + 20* (136-12 
8) /l 6-4* (7 2-6 4) /1 6= 1 4 8T$ 

[0 1 7 4] -73, MI301 0fc^L/c;W^7-y/r 

£LT> TiEOlteSl 2*fflV»r^b-^^> (b r 
eak down) tSuWt'^. 
[0 17 5] 

[iU2] roi [Gl 

[0 17 6] CCf, f ' = f-G., [Gn] 4ttG„© 
L S B 4 £-y h%±X0XWcLfcW, [Gn-. ] <BG 
„-, ©LSB4e-yb^T0TW:Uft < EG.] 
» G . ©M S B 4 e y h 0 t?8Sfc t/dl, a ' ft 

[0 17 7] a ' ( [Gn] 4, [Gn-. ] 4) = 

a ( [Gn] 4, [Gn-. ] 4) -2 4 T?&5o 

[0178] twB, tdaa&si 2icj;oT»jisn 

[0 17 9] 0>J*.t& WMORWr-* (Gn-. ) #7 

2imu^i/-e»D, mL<DMnT-z cg.) *m 3 

£ 7 -y / r - 7>V fc » # O ^a)S r f - 9 ft t & ^ © 

[0 18 0] OS t) , f ( [Gn] 4, [Gn-. ] 4) = f 

([136] 4, [72] 4) =f (1 2 8, 6 4) =1 
4 0?*$>%<DX\ f ' = f ( [Gn] 4, [Gn-, ] 4) - 
G. = 140-128=12, Gn = 136, a' ( [G 

.] 4, [Gn-, ] 4) =8 '- 1 6 = 4, b ( [Gn] 4, 
[Gn-. ] 4) =4X'&%0 

[0 18 1] Lfc^oT, iwfBSiU 2KC nttttXt 
&£ s Gn ' = 136+12 + 4* (136-128) 
/1 6- 4 * (7 2-6 4) / l 6=1 4 8T'S5a 
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[0 18 2] CCl&tta '©fcfc/JvS? C- 
1 6) a 'tcSiJDarse>y Mft*M 6 "TC 

&&tnH;ft&ftWf^£U5fctfx tMvif-yh- (s 

i gn bit) £&d^ofiJDSTftW'tlf;fft5ft 

[0 18 3] £U:T?iKMbfe«}:^K:, *ilE|Sg»r-*ffl 
^-yj'ry^r^l'O^SttaSl 0, IK 12 

[0 18 4] £U:T*li8 H> h^T^«IE-f £ £ 

^?&tMp>^ftttn}fft&ft^«^^ i/ou>© 



(18) 2 0 0 1 ~ 2 6 5 2 9 8 

34 

*-2 b ft 1/ fc & 0^5. 

[0 18 5] WxJf, D R kWi<DWt (d imens i 
on) 8. 16, 3 2ftHcD<k5fcft-pT4o ! X 

r , g > b ZtlZtUD 2 4 e -y h ©feffiBgfcS&f S fc 
a6fcii3 2^fflLftW-ftf£ftP>ft<^\ JgfffiftffiOfc 

T> 3 2<DfWcl 6W^Tr 5tf-y K g6H> 

10 [0 1 8 6] O$0x 6tr*y h©«^ttT33©aSl 3 

[0 18 7] 
K13] 



G/=/([G.l 4 .[G^]J + <tGJJG^,] 4 )><-^-6ttG.l,.[G^] 4 )xiS ! i^l2 



[0 18 8] CCt, [G.] 4fc*G n cDLSB4tf'yb 
0 TfSJfc bfcfS, [G „> ] «HGn © L S B 4 
tT-y h^TOTWcbfdl^ [Gn] BGnOMSB 
4 tT -y h 0 tlfc bfdB, a b «^TlE(D8$t 
•efet), i [Gn] »2tt< [Gn] ttWMLfc/Wj-V-T 



[0 18 9] 5fy h©«^fcttTE®»Sl 4 

20 [0 19 0] 

OKI 4] 



G. , = /aG.L[G^L) + o(lG„L.[G^ 1 ] 4 )x^#3-*([G 1 ,l,,[G^] 4 )>< 4[ ^ 1 ^ 1 



[0 19 1] CCt\ [G.] <ttG.OLSB4e-y> 
0 TfSlfc Lfcft [Gn-i ] ittGrt OLSB4 
Vf. y h^TO^WcL/cffi, < [Gn-! ] SGh ©M 
S B 4 e -y h 0 T*m bfcffl, a t b tt£TlE® 

4 [Gn-! ] »3«< [Gn-i ] fcifflSLfc'* 

v\ fssfcUT{i2 3 -esijofc^m^*-r^o 



16 

AcDPilBr-^ (Gn) S*fcLSBV><-3a«£#6l/ 

g n-i * 6 £ -y h o^Mm-r s# ^©ggwiTOasKa 

1 5©£*5DT?&&o 
[0 19 3] 
1 5] 



30 



[ o 1 9 2 ] $ it. mmmic ^asafcWK* 

G> /(DSJJPm W + "([GJ,[G^ t ] 4 )x - i([GJ 4 ,[G^l 4 )x^=i 

[0 19 4] «±"Z*SMIJLfcJ:5fc, -ttt, ptr-v h *Sl 6T«»a**cktfT?*3 (q> r>P> o 

(D^fls-fry s?7vyT--7)V%m^r, qlf-y h©G [0 19 5] 

revhOGn O^ftHiE-rsJi^lcttN TEOR-A- OR l 6 1] 

.[GJ.„ » (8 - q) 

G.'= /dP.l. J ,IC lri l.,)+«(IP, V,) - ■* ^FS 



-6([G„]^IG^1.,) 



J ,[G^,k. r »(8-r) 



[0196] *awicj;*»iHWijEBMi*#ra*a 

[0 19 7] tufB©£5K:, *5swt?a»B«*ai^© 

fiff^l (Gn) **nKM©7 U-A©BISff^ 
(Gn-, ) fcTK©»£l 775S2 0 fcS^TJttfcL 

[0 19 8] 
QRl 7] 



G. =G„ if G „ = G n _ , 



[0 19 9] 
1 8] 



G 



>G 



if G n >G„_ x 



[0 2 0 0] 
1 9] 



<G„, if G B <G„_ 1 



[0 2 0 1] 
50 DR2 0] 



(19) 
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[0202] o£tK ig&<Dyu—2*?Wta'gtiZ>Mfc 
^ftWIIJ©? l^— A©H#ff# £ IS:t> h ft iftiii. 

Wff) 3^ttM©Pi« (*/&«««£) an 

•EE) £:£&lc©< LTffrfrU &£©fcSI (SfcttPt 

**6fcfi< LTtt)?rrso cow©}iiiE*fTt>n»a io 

Stt, &5£2 0©<fc?fcgi£E©|S|ii (Sfcfi»iS«E) 
T&S 0 

[0 2 0 3] £©«];? ft MIBlgfcilUTLCD/^M/ 
©JS^ilfifiiK ft 5^ cWi^Slti^<o 

[0204] $-f\ iwiWteaHUfcWffi^inA&^s 

^JI^-Y^v'^VXkSfcS©^ H^caufetjq 20 

PL t> tiitWB.ii nmswBE&WBiteiin*. &ns £ 5 fcft 

So 

[0 2 0 5] OS ?ss«g{*©JS^«K* s 1 7^. 

-A (16.7ms, «?6 OH z) CtfjfcX8fcL."C^ 

p>ns «fc d tft*©T», l c D-**;i/fc*rtta£Hw>ft 

[0 2 0 6] CCT^«IE*aCT*Hl/T^fe«E 

anisic tin*, ena <fc 5 fc LTiEffiajs^Mrfrft* 30 

&olC?%o £<Dm, Co v e r c omp e n 

sate) LrmBif&mtmfsnm(Dmm^mm^ 

[0207] is^Hc^ji^siiiSffi©^^ 
A^akjs^iggft&s/a^ftSo $1*.^ 

(rising) 1 Vft»B 2 VtStJ* 

B#<fc D 1 Vfr& 3 Vfc£*>*l$0JiS»aS#HRfc<J: 5 
3$<, (f a 1 1 i n g) 3Vfr 

& 2 VtgfrSBtJ: D 3 Vfr5 1 V\cmt>%WDJ&l8& 

[0 2 0 8] dC0cfc9ft«(S]t«B B BtJRtcJ;oTs S/c 
« L C D (DWS^^r- FlC iotf'M^^^ 

wisted Nematic mode) ©#o\ 

fyyiilffci*^? < ftS©W¥-?TSK l 5fg* 

■efssasass < ft »k 7*-'jy^iifli- 5{gs 
-ejKftSo 

[0209] ^©^ isntiKi^iS^Bt^^ i y 

]y~h (16.7ms) fcffix.S«-&fc«s !«W*3W 
Sfc <fc T 1 7 W Z»fcjSSBJI«*JH < "TS C k Tt 50 
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S„ 1 V frt> 2 V »c£fr S £ T^iS^Bf 3 OrasT* 
feSIS B E l^$.5i:iS^L<fc9o m^^tlii, 2VfcK 
^-tZMM^ft^Zfctblc 2 Vfctox.S t 3 0ms ^pJt 

s?ns 0 

[0210] R-fcjww i v*»6 3 vs-esfifra© 
tjb^s^Kfe 30ms t&s fc-f *uf (%£©*§•&« 

cnADS®^) , 2 VfcKSfSaiWttBIl 6fc/K 
Ufcfe 9 £3 0ms &Mlc$m? So oSD, 2VSci$ 

K> SV^ISt 2 V fcKS'f S Mji*fc? l J3i1"S <t 9 left 

So 

[0 2 1 1] »|*JT3V*iq*n«?Kft*4« 
«K(C 3 V <Dimfc3m$%><DX\ 2 V ©7j<¥fcSiJ5§ L 
fcB#lC<I©aii«E£#y h-:*7 (c u t -o f f ) 
U 2 V fcfrtffttf fcftS 2 V ©7j<Sp{c 3 OmsJ:!)! 
^RlteSSWSCfcjVTf**. *^F-*7 (cut 

-off) *-r*Bjj£u o$d, «E*£S.Tiras.5«: 

£#Tt S Bt^fi 7 U- A gfr S SfT&S 0 Ufctf o 
JKfttf 1 71/— 2* (16.7ms) 2 V©** 

U- ATtg*© 2 V lc}£K D fcTftfcfJSEFBtlSti 1 6 . 
7ms{c5S<ftSt>M-TfeSo C^^tfejfiSWfll 
(overcompensat ion 
JKft©B*l9M (fJ^a\ 16.7ms) ©Pa©S®* 

•&»»sffi»r s c t &"c % So 

[0 2 12] 

fc?fiEL> IfiE^nfcx-^WEfciBmtEPAPt-SCk 

j; ■pTBiSiiffifc'r cfc aawtff ix^nc wr s * 

5 fcfSC ffi^T, TFT LCD©/^ 

^jtfcEM-rs^ft < jsaoisiaFJSK****** 

dk^T^So 

[0 2 13] $7c, IS B B B ^S«©IEil^ #^»H« 
(iS & L T*f f fcx 5 - fc^Sf S C i: * S o 

[Hi] m§s0.^Mic&f ^mM<Dmm^iw<^t 

BT^So 

[H 2 ] ^©iKiS73^T0Jira« ns r-^«E&tfiB 

**jEfc^-T0T^So 

[03] ££*©ra^St£S?g H 1,S^M©»££ 
^HT$>So 

[04] ^ i gS^S«©*ffi-^W©fH©M^ ; &'&T f 
UyyL5t0T$.So 

m 5 ] *5gHJ!©-^Mf !K X S r- ^«ffi©EPAn7a S 
[06] *5SW©-^a50iJK:«feoTr-^*ffi*ffl*nU 



(20) 
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[07] *mn<Di&<DnMWz&-3X7 ! -$ni±%:$ito * 

[08] #3£$te.fc3«iigg&H*^"fBT?fc£o 
[0 9 ] UStWIfc ±Sf-^ PtsHfl^ttEglS 

[010] IQt0Sfc±*^ , y 57V?'f—~7 

[011] *HB^cDffl0IIMfiJti;§r-^«J±aiEgP 
£7jVf0"??$>&o 

[012] t8IH0 1 1 1 HffiW<: iSf-^«EI 10 

[01 3] MSB01 1 2 ftBEWc * £ t 2 - ^«J±a 

jE3POMf^*«^:Wf<:SiW b fc 0 if* * » 
[014] ^B^coSfefacHMMfciS-r— 

[015] ( a ) *5SWO*ftfl©*!iSWfc <fe 

( b ) #389i<D * fcflfiOHS&fll t J: o T iSfll*n**liE * 

[01] 
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£ nfc y U~ r- 2 ©S£l**MW 5 fc #><D 0 T* S o 
[01 6] fl!*©«£EBliinSafc*5SWteJ:a«EEBllin 

1 0 0 T&H^SB^A' 



1 1 0 

2 0 0 

3 0 0 

4 0 0 
4 1 0 a 
4 2 0, 4 6 0 
4 3 0, 4 7 0 
4 4 0, 4 8 0 



4 5 0 #1 



4 6 2 frvZTv-fJ—ffr 



[03] 



fa) 



Dm 



Vd 



10 



r— Ft -i 

I — ' — | 



Sn 



rr 
I I 



Cst 
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Vcom 



[01 5] 











64 I 60 




128 


140 rt36 

i bp4 
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144 
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158 
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140 138 
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13— - a 


144 


160 
8^30 
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[08] 



[09] 



400 




200. 



410 
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,110 
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